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Wall Detection Touch vs. Timing
We've learned a lot about how to make the robot move, including how to make it go forward and
backward for specific lengths of time, how to adjust its speed, and how to make it go as straight
as possible. But motor control alone won't be enough to let the robot to stay on the obstacle
course below, because we don’t know exactly where the robot will start.
2 4—@—— Turn left
To get from position 1 to position 2,
the robot has to turn left just in front
of the wall, at the red circle. In this
challenge, we don't know exactly
where the robot will start in the red
hatched area. It is therefore impossible
to make the robot turn in the correct
1 place using motor control only.
We know we want the robot to make a left turn just in front of the obstacle course wall. What we
need is a way for the robot to find out where that wall is, and adjust its course accordingly. In this
lesson, we'll attach a Touch Sensor to the robot and use it to detect the wall. By using feedback
from the sensor, we can make the robot turn in the correct place no matter how far away from the
wall it started.
Touch Sensor Touch Sensor detecting a wall
The Touch Sensor, above, can enable the robot to A robot uses sensors to gather information from the
detect physical contact with objects like walls. environment and uses the information to plan movement.
\_ /
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Wall Detection Touch vs. Timing (cont.)

In this lesson, you will learn to use feedback from a Touch Sensor to let the robot detect
a solid object and adjust its course accordingly.

1. Add the Touch Sensor attachment to the robot (if it doesn’t have one already). Connect the
sensor to Port 1 on the NXT brick. The bumper assembly helps the sensor to detect collisions
that are not centered directly on the sensor’s orange contact surface.

1. Build the Touch Sensor attachment
Building instructions are available through
the main lesson menu. Connect the Touch
Sensor to port 1.

<23 RobotC - SourceCode

FEN Edit  View Robot  Window  Help

2, Load the program “nxt_wait_for_push.c” on the NXT.

Mew Chrl+M d |

=T=jr Chrl+5

Look in: | (£ NxT

IChLight
| Makar
L Raotation

kdy Recent
Drocurments

=| NXT Bukkon
IE] MET Comps
E] MET Comps
[Z] M=T Draw g
[Z] M=T File Se

2a. Open sample program
Click File > Open Sample Program.

EhTaige

Look in: | [C Touch

E E] nxt_bug_bat.c

tMy Recent

2b. Open Touch folder
Double-click the “Touch”
folder to open it.

Docurnets

@

Deskiop

-

2c. Open nxt_wait_for push
Double-click “nxt_wait_for_push.
¢” to open the program.

/
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Wall Detection Touch vs. Timing (cont)

Checkpoint
The program should look like the one below.

-

=3

const tiensors touch3ensor = [t3ensors)
JAFVICLICE to edit 'wizard' created Sensor & mot

f’f’ ol i o o ol o ol o o o o ol o e o o o o o o o o o o o o

ik Wait for Fush
Hd RobotC on NXT
Fa

3. Note that the program has 3 major parts. (Lines 1-35 have been omitted, since they contain
only comments that do not affect how the program works.)

Aufo(const tSensors touchSensor = (tSensors) S1;|— Touch Sensor setup
At the top of the program
is a special line that tells
36 task main () ROBOTC to look for a Touch
37 | Sensor on Port 1, and to call
- it “touchSensor”.
38 while (SensorValue (touchSensor) == O))
39 { |
40 (motor[motorA] = 100; | — g LVh"’e() 'ﬁop he while(
ext, we have the while
41 motor [motorB] = 100; loop. It's called a “while”
42 } loop because it will do
43 something while certain
conditions continue.
44 (motor[motorA] = —75;\
Movement commands
45 motor [motorB] = -75; ) Finally, we have two sets of
46 movement commands: one
. inside the while() loop, and
47 waitlMsec (1000); one right after the while()
48 } loop. The positioning of
49 these commands inside
} and outside of the loop is
important, but otherwise,
these are the same
commands you have already
used to move the robot in
previous programs.
Checkpoint

You will learn more about the Sensor Setup and while() loop parts of the program later in this
lesson. For now, however, look carefully at the motor commands. Which motor ports do they
address? What ports are your motors plugged into? Do they match?

The sample program assumes your motors would be on ports A and B, but your robot’s design
has them on C and B! The program will not work without modifications. Software (programs) and
hardware (like the physical robot) are dependent on each other to produce correct behaviors.

\_ /
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Wall Detection Touch vs. Timing (cont.)

4. Modify the motor[] commands to send power to the correct motors by changing all the motorA
references to motorC (motorB is the same in both).

Auto const tSensors touchSensor = (tSensors) S1;

36 task main ()

37 {

38 while (SensorValue (touchSensor) == 0)

39 {

40 motor[motorC] } 56~ 4. Modify this code
41 motor [motorB] = 100; Change the motorA

references to instead use

42 } motorC, where your left
43 motor is actually attached.
44 motor [motorC])=——+5+

45 motor [motorB] = -75;

46

47 walitlMsec (1000) ;

48 }

49 }

5. Download and run the program.

File Edit Wiew wfindowe  Help

O = & 5a. Download the program

[ Battery & Po F7 I oors touchsSend Click Robot > Download Program.

-- Bluetooth Debugger £ Lo edit 'wizg

-- Euttons

E 240

o Debug Status Refresh Rate = s
o 1 [lEnsors touchSensg

L (}‘: St ——Hoee L 5b. Run the program

Click “Start” on the onscreen
Clea[A" FEEEE T T LA TR T L FT LY

Program Debug window.

=r
[+ Display 5 s
[+ File Access 3 f4 This program allows
G IO Man Arce ) relemoerd Cuars 1

© Carnegie Mellon Robotics Academy / For use with LEGO® MINDSTORMS® Education NXT software and base set 9797 Wall Detection / Touch © 4



P
L2

ens

=t
©

Wall Detection Touch vs. Timing (cont.)

6. Run the program on the Obstacle Course board. Observe the sample program’s behaviors.

6a. Forward until touch
The robot runs forward as long as the
touch sensor is not pressed in.

6b. React to touch

When the touch sensor is
pressed, the robot will back up
for one second, then stop.

6c. End
The program ends after one
touch-and-reverse cycle.

End of Section

We've taken a crucial step forward in solving the problem of getting the robot to adjust

its course when it touches a wall by adding a Touch Sensor attachment, downloading a
program, and demonstrating that the robot will reverse its direction when it reaches a solid
object. The next step is to understand the program, so that you can write one like it yourself.

N /

© Carnegie Mellon Robotics Academy / For use with LEGO® MINDSTORMS® Education NXT software and base set 9797 Wall Detection / Touch * 5




ROBOTC

K
J

Sensing
NG /
4 N
] ] (]
Wall Detection Configuring Sensors
Now that we've seen the wall detection program work, we're going to take it apart it piece by
piece to understand how it works. In this lesson we’ll examine the first section of the program,
where we set up the sensors. This configuration process tells the robot which sensors are present,
and which ports they’re connected to.
In ROBOTC, sensor configuration is done through the Motors and Sensors Setup dialog, which
we'll go through in this lesson. You don’t have to, and shouldn't, type any code inside the sensor
configuration section at all, unless you're an experienced programmer.
Aufo(const tSensors touchSensor = (tSensors) S1;|—— Touch Sensor set up
At the top of the program
is a special line that tells
36 task main () ROBOTC to look for a Touch
37 | §elpsor on Port J, ond,’ro call
it “touchSensor”. Don't type
38 while (SensorValue (touchSensor) == 0) in this area unless you know
39 { what you're doing!
40 motor [motorC] = 100;
41 motor [motorB] = 100;
42 }
43
44 motor [motorC] = -75;
45 motor [motorB] = -75;
46
47 waitlMsec (1000) ;
48 }
49 1
\_ %
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Wall Detection Configuring Sensors (cont.)

In this lesson, you will learn how to use the Motors and Sensors Setup dialog to configure
the Touch Sensor.

1. Begin by saving the program under a new name. You can’t save changes directly to the sample
programs, and you want to have a copy of the program for yourself anyway.

3 RoboiC - nxt_wait_for_push.c

FIEN EditvEwRobor—wirdor—Heim Ta. Save program As...
P Chrl E | Select File > Save As... to save your
program under a new name.

Cper) and Compile =t tSenzZors touchSend
Oper Sample Program I ICLICKE to edit 'wizd

CErl+5
e R R R

Print. .. P 1b. Browse to an

Print Presview appropriate folder
Smci Browse to or create an appropriately

- named folder within your program

folder to save your program.

Save in; (@ touch_sensor) V| J 3 B '
My Recant
Documents
w1
F = Tc. Rename program
N e Give this program the .,
is new name “wall_touch”.
op

=1

File name: (wall_touch.c) b | ( Save h—— 1d. Save
Save as type: C Files [* 106 o cpps*.nge;®.h;* ngh) 7 | o] i Click Save.

Z3 /4 1. The touch sensor should be mounted on thy
z4 I
25 ll."ll."'K'KW'X'&"&"&"XW'K'K'KWTT'&"&"&‘W'K'K'KWWT'X'X'XWW'K'K'KWT'X'X'X'XW'K'K'KWT

N /
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Wall Detection Configuring Sensors (cont.)
2. Open the Motors and Sensors Setup menu, and select the A/D Sensors tab.
Robo a D
File Edit Wiew window  Help
== Download Program F5
[+ Battery & Po Recompile Pragram i 150rs touchSensor
Bluetooth Debugger f to edit 'wizard' created
Buttons
C Construcks MAT Brick, L R R R R ]
Datalog Wai
g;‘;lfy = 2a. Open “Motors
rogram allows your taskho and Sensors se'up”
MR - O e YR Select Robot > Motors and
Sensors Setup to open the
Motors and Sensors Setup menu.
2b. Select the A/D Sensors tab
Type Click the “A/D Sensors tab” on the
motod | Motors and Sensors Setup menu.
matorB I | Ha matar w |
tnotarC I | Mo matar b |
3. Note the Motors and Sensors Setup menu configuration. To the right of S1 are boxes indicating
the name and type of sensor attached to sensor port 1.
= 3a. Sensor “Name”
2Roboit - wall touch.c Assigns the name “touchSensor” to
Motors and Sensors Setup the sensor on port 1. “touchSensor”
is a name chosen for convenience,
Motors | 4/D Sensors following certain rules (see below).
Index M ame Type
51 (Joersersa ) | 0); 3b. Sensor “Type”
Identifies the sensor aftached to
52 I |No Sensor v|
sensor port 1 as a Touch Sensor.
53 I |No Sensor v|
54 I |No Sensor V|
Naming Things in ROBOTC \
N
Here are some basic rules for giving names to things (such as Sensors) in ROBOTC:
* Words that are already part of the ROBOTC language (like “while” or “motor”)
cannot be used as names
* Names may not contain spaces
* Names may not contain punctuatlon
* Names may not 321START with a number, but may contain them anywhere els3
* CaPiTaLiZaTiOn maTTeRs
- J
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Wall Detection Configuring Sensors (cont.)

4., Let's try changing some settings to see what happens. Move all the Touch Sensor entries
in the menu from S1 to S2.

2 RobotC - wall_touch.c
Motors and Sensors Setup

Maotars | &40 Senszars
Index Ma Type
51 ~Ho-Semeon - 4a. Delete “touchSensor” from S1
5 I— |N . Y| Delete the name “touchSensor” from the
o Sensa S1 Name box. The Type box for S1 will

23 RobotC - wall_touch.c change to read No Sensor after your
cursor leaves the Name area.
Motors and Sensors Setup

Maotors | A/0 Sensars

Index Marme Type
s

52

|N0 Senzor v|

touchSensor) LMos : 4b. Enter “touchSensor” in $2
Type the name “touchSensor” in
the S2 Name box.

3 RobotC - wall_touch.c

Motors and Sensors Setup

Matars | 40 Senzorg
Index arne Tupe

51 l Mo Senzor ~

52 ItouchSensor v 4c. Change S2 Type to Touch

o I— INS—v| Select Touch from the S2 Type

Shabsilii dropdown menu.
54 I |N0 Sensor V|
ok | sanee—H—tps—-—ttels 4d. Click OK
Click OK to save your sensor
configuration changes.
Checkpoint

The first line of the program should now look like this. Make sure that the first line of the

program contains “S2” and not “S1”. The sensor on S2 is named touchSensor and set to
work as a Touch Sensor.

Auto const tSensors touchSensor = (tSensors)| S2;
a

/
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doesn’t run into anything.

Wall Detection Configuring Sensors (cont.)

5. Download and run the program, but before you run it, pick up or block up the robot so it

5a. Block up the robot

Place an object under the robot so that
its wheels can’t reach the table. This
lets you run the robot without having
to chase it around.

5b. Download the program

FA
-
o ol
Robo 0
File Edit ‘Wiew window  Help
D=
[+~ Battery & Pol Fr
- Blustooth Debugger 4

+ - Buttons
Robo d 0

1S0rs touch3end

Click Robot > Download Program.

to edit 'wizg

240
Debug Statusz Fefrezh Fate

[ra M)

ens=o0rs touch3ens

5c. Run the program

: Start | femera—Steptatel—— e e - Ru
Click “Start” on the onscreen

Stop

Clear Al R e et o e e o e Program Debug window.
e

[+ Display 5 ’f

[#- File Access 3 /4 Thi=s program allows

Gl T Man Acce ir) relea=ed Orce. the

rather than reversing direction.

-

6. While the program is running, press the Touch Sensor. The robot continues to move forward,

4—— 6. Press the touch sensor

Press the orange button on the
Touch Sensor and observe the
robot’s reaction (or lack thereof).

/
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Wall Detection Configuring Sensors (cont.)

7. Stop the program to conserve battery power.

2 RobotC - wall_touch.c

Program Debug

Debug Status

3]

2400
Refresh Rate

ensors touchiensor

7. Stop the program

Stop h:.—A”c'.—] [ e |

K CTo oolit T Wlooro Creaboo

R R e R R

Wai
Rob
[+ Display 5 I
[*-File Access 3 /¢  Thi= program allows your taskbo
IO Man frce Z relezced Qnoe  the rouch con

Click “Stop” on the Program
Debug window.

N

8. Bring up the NXT Device Control Display window to find out why the Touch Sensor no longer
makes the robot reverse direction. If the NXT Device Control Display window is already visible,

skip this step.

File Edit ‘Wiew Window  Help
O = n Download Progran F5
Recompile Program F7

120rs touchSensor

[+ Battery & Po
[# Blustaoth

g to edit U wizsrd! crested

8a. Bring up the Debugger

| File  Edit

= Fobok

Window  Help

Select Robot > Debugger.

Debug Status

Cou ] -

Dawnload Program
Recompile Program

F5

F7
1=0rs touch3ensor

Debugger
Dl A
Hexadecimal

. o edit 'wizard'

MET Brick

Event Variables

Platform Type
Mators and Sensars Setup

3 Task Stack
Syskem Parameters

created

—— 8b. Bring up the Device Window
Select Robot > Debug Window >

/
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Wall Detection Configuring Sensors (cont.)

9. Observe the changes in the NXT Device Control Display window when you run the program,
and when you touch the Touch Sensor.

Z RoboiC - wall_touch.c

Proagram De NXT Device Control Display

Read Yalues from NAT
Debug 5t
il Mator Speed| F'ID|M0de |Hegulate|Heg State| Tach User|TachM
: 0| OFF(Float] 0 riore Idle 0
0 OFF[Float] O none Idle 33
Claar Al 0 OFF(Flaat) 0 niare Idle 0
Sensor| Type [Mode [ Walue] Raw| |Variable
2 | Bawbialue  modeFar 1023 1023| | Sync Type syncl
Dlsplay = b W} ke K] (= T
) 52 [RawValue 9a. Observe S2
Filer Acce: = 4 . .
Y modefiar) 1023 1023) |Battey Find the S2 box under Sensor in the
NXT Device Control Display. Under

Z RoboiC - wall_touch.c

Program Debug

Type, it should say “Raw Value”.

2400
[rebug Status Refresh Rate

Once

Suspend| [Step Into

| Hegulate|Heg State| Tach User| Tach M
Idle 1]
Idle 773

none
none

9b. Change Refresh Rate

hiohe Idle 0

to Continuous

3 RobotC - wall_touch.c

i Program Debug

Debug Status

oo L1

Ooce

2400
Refresh Rate

If you see a button labeled
"Continuous”, press it.
Otherwise, skip this step.

| Hegulate|Heg StatE| Tach User|Tach il

9c. Start the program

al e
=)

‘ Start | J=

| RobotC - wall_touch.c

Program De NXT Device Control Display

FiSFiE Tl L1}

nane Idle 77 Click Start in the Program

Debug window.

Program De NXT Device Control Display

Fiead " alues from MxT 9d. Ob -, 7 of $2
A Debug 5t . Observe e” o
S A1 ator| Spe d| F‘IDlMode |Hegulate|Fleg Statel Tach User|TachM The “Type” of sen)s’gr on S2 is now
s A [ 706 100 OMBrakel 3 none | Runring 0 T qus e i
B | 100 100 ONBrake] 3 | nore | Rurring e @ fouch oensor, ust as we set 1
Clear All C 0 0 OFFFleati 0 none | Ide 0 to be.
g 0 Sensor| Type |Mode | Value| Raw| [Wariable
51 _RaluMalye modeR an 1 1023 | Sunc Type synchi
Touch rodeBac 0 23— Sunet 9e. Observe “Value” of $2
modeRay| 1 1023| | Battery A Touch Sensor will show a
“Value” of 1 if the sensor is

pressed, and a value of 0
otherwise. What does this

Read Yalues from MxT value indicate?
[ebug Stal
b atar Speed| F'ID|Mode |Hegulate|F|eg StatE| Tach User|Tach
Stop & 100 100 OM[Brake] 3 note | Running 0
B 1000 100 OM[Brake] 3 none | Running 334
Clear Al C | 1 0 OFF([Float) 0 riare Idle 0
(et Senzor| Type [Mode [ Walue] Raw| |[Yariable
) Display 51 |RawYalue modeR ay 1023]  [Svnc Type synch]
el 52 |Touch modeBoc = e 9f. Press the Touch Sensor
sl 53 |RawValue modeF av 1 1023| |Battery and waich the S2 value
Press the Touch Sensor, and

watch for a change (or lack of
change) in the “Value” box in
S2. Should it change?

/
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Wall Detection Configuring Sensors (cont.)

10. Even when you press the Touch Sensor, the 52 value remains 0. This makes sense, because
the Touch Sensor is attached to Port 1, not Port 2. Try connecting the Touch Sensor to port 2
and see what happens.

\ \d
- <

N\ A4
— -

10a. Switch sensor ports 10b. Press the Touch Sensor and watch the S2 value
Disconnect the Touch Sensor from port 1 Press the Touch Sensor, and watch for a change (or lack of
and reconnect it to port 2 on the NXT. change) in the S2 Value in the NXT Device Control Display.
Checkpoint

Now when you press the Touch Sensor, the S2 value turns to 1. A value of 1 indicates “pressed”
on a Touch Sensor. Also, the program now works as it did before. When you press the Touch
Sensor, the motor now reverses for one second and stops.

00 OM(Brake] 3
00 OM[Brake) 3

|Mode |
riccder 2
madeBoc ; Not Pressed

The value for the
modeR av = sensor S2 is O while

the Touch Sensor
remains unpressed

o oA o Wr 1= 1[%][=]
-75 OM[Brake] 3 none | Running
-75 ON(Brake] 3 none  Running |

|Mode | WValue| Raw| [V
modeR & 1023 1023 |5
modeBoc L Pressed
modeR ay 1023 1023 |B The value for the
| sensor S2 is 1 when
Fiay 1023 1023| |5 the Touch ISensor is
Wi pressed.
- %
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Wall Detection Configuring Sensors (cont.)
11. Use the Motors and Sensors Setup menu to change the sensor settings back to the way they
were so we can move on with the program.
@g_RnhntC -wall_touch.c
Motors and Sensors Setup
Matars | 4D Senzorz |
Inides Mame Type
51 g iNo Sensor b
sz (e ) —Fouch : 11a. Delete “touchSensor” from $2
— N Delete “touchSensor” from the S2
3 RobetC - wall_touch.c Name box.
Motors and Sensors Setun 11b. Enter “touchSensor” in S1
— Type “touchSensor” in the S1
Matars | &0 Senzors Name box.
Index I arne Tupe
s ;TD—UEhSBnSUf 11c. Change S1 Type to “Touch”.
2 No Soreor 7 Select “Touch” from the S1 “Type”
_ = dropdown menu.
53 l ]No Senszar v|
s [ | sersar <t 11d. Click OK
Click OK to confirm the change.
[( u] )l [ Cancel ] [ Apply ] [ Help
11e. Switch sensor ports
Disconnect the Touch Sensor from
port 2 and reconnect it to port 1
End of Section
You have successfully used the Motors and Sensors Setup menu to configure the Touch Sensor to
work on port 2, and now changed it back to port 1. This is the universal process for configuring
sensors in ROBOTC. You also learned to use the NXT Device Control Window to view sensor
values. Finally, you also saw the two values the Touch Sensor can provide: O (unpressed) and 1
(pressed). It's time to move on to the next lesson, where you will examine the part of the program
called the while loop.
N %
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Wall Detection The while() Loop
Your robot’s ability to sense and respond to touch revolves around a structure in the program
called a while() loop. The while() loop in this program uses the Touch Sensor feedback to decide
whether the robot should continue on its current course, or back up and turn.
In this lesson, you will learn what a while() loop is and how it works.
Below is the code for the sample program’s while() loop. Reading this statement out loud tells you
pretty much exactly what it does:
“While the sensor value of the Touch Sensor is equal to zero, run motors C and B at 100% power.”
38 while (SensorValue (touchSensor) == 0)
39 {
40 motor [motorC] = 100;
41 motor [motorB] = 100;
42 }
The decision-making nature of the while() loop may not be apparent at first, but making
decisions that control the flow of the program is actually the while() loop’s main purpose. The
while() loop above instructs the program to use the Touch Sensor’s status to decide how long to
keep the motors running.
When the program reaches most commands, it runs them, and then moves on. When the
program reaches the while() loop, however, it steps “inside” the loop, and stays there as long as
the while() loop decides that it should. The loop also specifies a set of commands that the robot
will repeat over and over as long as the program remains inside the loop.
The programmer specifies in advance under what conditions the program should remain in the
loop, and what commands the robot should repeat while inside the loop.
The while() loop therefore has three parts, in order:
* The word “while”
* The condition enclosed in parentheses “()”
* A group of commands enclosed in curly braces “{}"”
The word “while”
38 (whileXSensorValue (touchSensor) == 0))—————— The condition enclosed in
39 { parentheses “()”
40 motor [motorC] = 100;
_ . A group of commands
41 motor [motorB] = 100; enclosed in curly braces “{}"
42 }
- /
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Wall Detection The while() Loop (cont)

The word “while”

38 (whileXSensorValue (touchSensor) == 0 D— The condition enclosed in
39 { parentheses “()”

40 motor [motorC] = 100;
41 motor [motorB] 1OO;J A group of commands

enclosed in curly braces “{}”
42 }

. while (condition) ngeral form
while { while() loops

A while() loop always starts with the word “while”. ,  commandss always follow the
pattern shown here

The (condition)

The statement in parentheses specify the condition(s) under which the loop should continue
looping. These conditions are specified in the form of a true-or-false statement, like the one in the
example above, “The sensor value of the Touch Sensor is equal to zero”. The statement is either
true (the value IS zero) or it is false (the value IS NOT zero).

The true (or false) value of the statement determines whether the loop will continue or end. As
long as the condition is true, the while loop will continue to run. If the condition becomes false,
the loop will end and the program will move on to the commands that come after it.

Example

In the code above, the condition is “The sensor value of the Touch Sensor is equal to zero.” This (condition)
statement is true as long as the Touch Sensor reads zero. Recall from the previous lesson that the Touch Sensor
reads O whenever its button is not pressed in, and it reads 1 when the button is pressed in.

So, as long as the Touch Sensor button is NOT pressed, the sensor value will be zero, and the condition will be
true. As long as the condition remains true, the commands inside the curly braces will run. If the Touch Sensor
is ever pressed, its value will become 1, not 0, and the condition will become false. The loop would then end.

The {commands}, sometimes called the “body”

These are the commands that are run while the condition is true. The commands inside the braces
are run in order. When they have all been run, the program goes back to check the condition
again. If the (condition) is still true, the loop continues and the {commands} are run again. In the
code shown above, the {commands} are to run both of the robot’s motors at full power forward,
and the program will do that as long as the touch sensor remains unpressed.

End of Section

The while() loop allows the program to make a decision about program flow, based on a true-
or-false statement. It works by checking to see if a (condition) is true, then, if it is true, running a
group of {commands}, and looping back to recheck the (condition). If the (condition) ever stops
being true, the while() loop skips over the {commands}, and moves on to the next section of
the program.

In the wall_touch program, the robot will move forward at full power while the Touch Sensor
remains unpressed, then exit the loop and move on to the rest of the program. A well-planned
choice of commands to follow the loop tell the robot to back away from the obstacle afterwards.

N

/
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Wall Detection Putting it Together
Now that you have examined and worked with the pre-written “Wait for Touch” program, it’s
time fo write one on your own.
1. Start with a new program.
Edit Wiew Robot Window Help
1. Create new program
Compile Select File > New to create a
Open Sample Program blank new program.
Save Cirl+S
Save As..,
Brint... Cirl+P
Print Preyiew
Page Setup...
Print Setup...
2. Remember the program has to do three things:
* Configure the sensor port to recognize a Touch Sensor on Port 1
* Create a while() loop that runs forward while the touch sensor is unpressed
* Back away from the obstacle afterwards
- /
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Wall Detection Putting it Together (cont.)

File Edit Wiew window  Help

== Download Program F5

[+~ Battery & Po Recampile Program Fr 150rs touch3ensor

--Bluetooth Debugger f to edit 'wizard' created

[+ Buttons
€ Construcks MET Brick. L EE R R R R
-Datalog Wai
-Debug Rob
- Display -
-File Access

2 RobotC - wall_touch.c

Dawnload Firrmware rogram allows your taskho

Motors and Sensors Setup

TRotand,

motarB

3 RobotC

Index

Motors

Matars | &0 Senzors

51 ‘Ibumper ) Ly e :

52 I | Mo Sensor w |

Matars | A/0 Sensars

Index Mame Type
51 |bumper ( [Touch ) el
52 I |N0 Sensorl Vl
33 I |N0 Sersor V|
54 I |N0 Sensor vl

I Mo matar »

- wall_touch.c

e Motors and Sensors Setup

Mame Tupe

3. So let’s do them in order, starting with the first: configure the sensor port.

3a. Open “Motors and
Sensors Setup”

Select Robot > Motors and Sensors
Setup to open the Motors and
Sensors Setup menu.

3b. Select the A/D Sensors tab
Click the “A/D Sensors tab” on the
Motors and Sensors Setup menu.

| Mo Sensor

| Mo Sensor

Z RobotiC - wall_tou

and Sensors Setup

3c. Give S1 the Name “bumper”
In the “Name” box next to ST,
type “bumper”.

3d. Designate S1 as
a Touch Sensor
Select “Touch” from the
dropdown box in the
“Type” area.

3e. Click OK

! u] ! [ Cancel ][ Apply ][ Help

-

Click the “OK” button to save
your changes.

/
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Wall Detection Putting it Together (cont)

4. ROBOTC will want you to save your program at this point. Save your program with your other
programs as “touch1”.

RobotC

1a. Select “Yes”
Save your program when prompted.

Save in: (&} touch_sensor\l

My Recent
Docurmerts

N

1b. Browse fo an appropriate folder
Browse to or create an appropriately named
folder within your program folder to save
your program.

|

File name:

Save az lype:

touchl }

V| (I Save ‘I,

Tc. Name program
Give this program the name
“touch1”.

>4

> 4

C Files [“.roc:™ . cpp™ hge” by ngh)

]

l

Cancel

1d. Save
Click Save.

/
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Wall Detection Putting it Together (cont.)

5. Create task main().

const tSensors bumper = (tSensors) S1;
//*VICLICK to edit ‘wizard’ created sensor

A

task main ()

5. Add this code
Create the basic
task main() {}.

6. Create the while() loop.

const tSensors bumper = (tSensors) S1;
//*VICLICK to edit ‘wizard’ created sensor

task main ()

{
while () | 6. Add this code
i Add the while() loop: the word
“while”, the parentheses to hold
the condition, and the curly
braces to hold the commands.
}
}
Checkpoint

Your program should now look like this, with a while() loop within task main(). Line numbers
will not update until you compile, so the line of 1s is normal.

const tSensors bumper = (tSensors) S1;
//*!ICLICK to edit ‘wizard’ created sensor

task main ()

{

while ()
{

j
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Wall Detection Putting it Together (cont.)
7. Write the condition.

const tSensors bumper = (tSensors) S1;
//*VICLICK to edit ‘wizard’ created sensor

task main ()

{

(while (SensorValue (bumper) == 0 )) 6. Add this code

{ The condition should test
whether the Touch Sensor
is unpressed. Thus, the
condition is that the Touch
Sensor value is equal
to zero. Recall that ==

} means “is equal to”.

7. Tell the robot what to do while the Touch Sensor is unpressed: go forward at a prudent
50% power (since are expecting to run into an object at some point).

const tSensors bumper = (tSensors) S1;
//*VICLICK to edit ‘wizard’ created sensor

task main ()

{

while (SensorValue (bumper) == 0)

{

6. Add this code
Turn Motors A and B on
forward at full speed.

} Because this code is inside
the while loop’s {} braces,
they will be run repeatedly

} as long as the condition
remains true.

motor [motorC] = 50; \
motor [motorB] = 50; J

\_ j
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Wall Detection Putting it Together (cont)

9. Tell the robot what to do after the Touch Sensor is pressed and the while loop ends.

Auto const tSensors bumper = (tSensors) S1;
Aute //*!!CLICK to edit ‘wizard’ created sensor

1

1 task main ()

1| {

1

1 while (SensorValue (bumper) == 0)

1 {

1 9a. Add this code

1 motor [motorC] = 50; Run motors A and B

1 motor [motorB] = 50; backward at 50% power.
! Because this code comes

1 after the } of the while

1 } loop, it will be run only

1 after the loop is done.

Thus, the robot will back

1 motor [motorC] = -50 ;\ up AFTER the loop ends.

1 motor [motorB] = —50;)

1 (waitlMsec(1000);) 9b. Add this code

1 Leave the motors

1 running for 1 second.

End of Section

Download and run your program. Congratulations, you have now programmed your robot to
use a sensor to detect and respond to its environment! In fact, you've just created your first true
robot. The ability to use sensor feedback to govern its own behavior is what sets a robot apart
from other machines.

<3 RobotC - touchi.c
File Edit ‘Wiew N ‘Wwindow Help
0O = E f| Compile and Download Program FS Download the program

@ Battory & Pow] oI PrOgEM F Click Robot > Download Program.

Canstrucks Debugger

= humper k
edit 'wizard' created 3

ctors MAT Brick

Program Debug

Platfarm Type

2400
Matars and Sensars Setup Refresh Rate

e Slep-hte|—(—Dhes—) Run the program

Click “Start” on the onscreen

Program Debug window.

[#-User Defined | Download Firmware

Forward until touch

The robot runs forward as dictated by the
while() loop, then, when the touch sensor

is pressed and the loop ends, the program
continues on to the backing-up commands.

\_ /
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